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FOREWORD 


Relay Magic is one of a series of pocket books pre¬ 
pared by the Industrial Products Division of Automatic 
Electric. The booklets are designed to provide useful 
engineering information in a handy form. Others in¬ 
clude Relay Terms, Basic Circuits, Conversion Factors, 
and Tables & Formulae. 

We recommend that the information in this book be 
used only as a guide to determine the availability of a 
circuit and its components. Remember, even the best 
^ and most time-proven circuit may fail because of the 
wrong choice of equipment. For this reason we make 
no attempt to define specific electrical parameters or 
component values. 
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POSITIVE (GROUND) 
(D. G.) 


NEGATIVE (BATTERY) 
(D. C.) 


QUICK -ACTING 
RELAY COIL 



STEPPING SWITCH 
BANK LEVEL 
( BRIDGING ) 



STEPPING SWITCH 
BANK LEVEL 
(NON-BRIDGING) 



CONCENTRIC 
DOUBLE WOUND 
RELAY COIL 


VARISTOR 
(FOR CONTACT 
PROTECTION) 



SLOW-OPERATE 
RELAY COIL 



SLOW-RELEASE 
RELAY COIL 





CONTACTS IN A 
VERTICAL LINE 
WITH A COIL 
ARE ACTUATED 
BY THAT COIL. 
LEVER SPRINGS 
MOVE TOWARD THE 
ACTUATING COIL 


~0r 


DENOTES "in" 
TERMINAL 



STEPPING SWITCH COIL 
(MOTOR -MAGNET) 


CONTACTS MARKED 
"X" OPERATE FIRST 
"y" CONTACTS 
OPERATE LAST 


INT 



STEPPING SWITCH 
INTERRUPTER CONTACTS 




STEPPING SWITCH 
OFF NORMAL CONTACTS 
(SHOWN IN HOME 
POSITION) 



(nSn-locking) 


TELEPHONE-TYPE 
LEVER KEY 



Fig. 1. Symbols, abbreviations and drawing practices. 





Fig. 2, Counting chain, one relay per step. 


Fig. 4. Random or "Jump'' finder. 


3300 


8EN0IX 

2NI008A 


RIGHT TO LEFT 


LEFT TO RIGHT 


RIGHT 


OPERATE DELAY ADJUSTABLE FROM 
QUICK ACTING TO APPROX. lO SECS 
TEMP COMP. -O^-IOO^F 


Fig. S. Direction of phase market. 


Fig. 3. Zener-stablllzed slmv-operate relay. 



, 5.6V 

ZENER 


150K 


—-- 

X leoptd 

- 25V0C 

-M - ifM/' 

START 

CONTACTS 






Fig. 8. Circuit to ^nchronize multipie number of stepping switches. 
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PULSE DIVIDING; MULTIPLYING 


PULSE SHORTENING, GENERATING, DOUBLING 




Fig. 9. 30-point OCS Relay used as a 5-to-l divider. START 



/Hg. 13, Pulse doubler, (Relay "B” is slow to operate and 
slow to release.) 


Fig. 10. Code sender or pulse multiplier. (Characteristics of 
"B” control the pulse frequency and % make.) 




PULSE STRETCHiNG 


PLUS MINUS 



JqLJ UgL 

TYPE 80 TYPE 80 

R.S.S. R.S.S. 


tube 


-D.C. +D.C. 

Fig, 14. Gas-tube pulse stretcher 


PULSE IN * 

(SHORT) n 


PULSE OUT 
(LONG) 



Fig. 16. Pulse stretcher (2-relay). 


PULSE IN X 

(SHORT) r 



PULSE OUT 
(VERY LONG) 




















OPERATE, HOLD, RELEASE; 
ELECTRICAL NOISE REDUCTION 




Fig. 19. Usuai method of operating, holding and releasing 
double-wound relay. 



Fig. 20. Rotary stepping switch circuit with diode for reduc¬ 
tion of electrical noise. 



BINARY READOUT 


\ 




^ "This is o schematic presentation 
..-••1^0'’ simplicity. Cams may be 
rearranged tor proper load 
■ distribution. 

f ' 

Fig. 21. AE's 32-polnt OCS Relay used as a binary readout. 
(Shown in position 32). 
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REGtSTER REGISTER 

INPUT INPUT 


BINARY ADDITION 


BINARY ADDITION 










SHIFT REGISTER 



PULSE 
SOURCE 
I PULSE PER 
CYCLE 


























If circuit is to switch Low-Level 
signols,use gold contacts on 
signal levels. 


Fig. 28. Scanning circuit. Switches between wipers to scan a 
large number of points. 
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CIRCUIT TRAPS. DON’T USE! 


CIRCUIT TRAPS. DON’T USE! 







CIRCUIT TRAPS. DON’T USE! 
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Automatic Electric, pioneer in the use of relays 
and switches for industry, has the experience, 
manufacturing facilities, and research staff to 
solve your knottiest control problem. We spe¬ 
cialize in the hermetic sealing of relays and 
switches, as well as in the design, circuitry 
and assembly of Industrial control “packages" 
and systems. Our representative and facilities 
are at your command. 
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BURLINQAMS, CALIF. 
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CLEVELAND. OHIO 
DALLAS. TEXAS 
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• District Office 


Check the Yellow pages of your telephone directory under 
"Relays’', to get In touch with our representative in your 
area. Address all Home Office inquiries to: Director. Control 
Equipment Sales. 
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155 Bartley Drive, Toronto 16, Ontario 


Circular i012-B 


40M 3-55 Merit 


Printed in U.S.A. 






